at the interface between a prism of refractive index 1.6 = n and air. Since the incident angle is greater than the critical angle for total internal reflection, the beam is reflected and a small evanescent field penetrates the air gap between the first prism and a second prism placed a distance d from the first. The evanescent field becomes a propagating wave in the second prism and emerges as a transmitted wave. The authors say they have measured the time delay of both the transmitted and reflected beams and find that both beams suffer a delay of 100 ps. It is on the basis of this one result that they make the claim of faster than light propagation and a macroscopic violation of special relativity. Such a claim, if true, would rock the very foundations of modern physics and thus demands investigation. The paper itself is short on detail, missing such important information as the width of the pulses used in the experiment and the size of the gap d. However, no worries, for it turns out that the experiment that is being reported here was actually published by the Nimtz group as far back as 2000 on the arXiv [3] and then shortly thereafter in several print journals [4] [5] [6] . Upon perusing Refs. 3-6 we find that the pulses used had a half width of 8 ns and thus we take the pulse width as 16 ns (FWHM). 
where the attenuation constant is given by 
Expressed in dB/mm, the attenuation is The claim of a violation of special relativity is one that cannot be taken seriously.
The experiment as noted is completely described by Maxwell's equations which are Lorentz invariant and therefore strictly in accord with special relativity. The measured delay times agree with the predictions based on Maxwell's equations [7] and so the validity of special relativity is actually confirmed by this experiment. It is curious to note that in a previous paper on tunneling through undersized waveguides [8] , Nimtz himself stated: "Therefore microwave tunneling, i.e. the propagation of guided evanescent modes, can be described to an extremely high degree of accuracy by a theory based on
Maxwell's equations."
What then is this 100 ps delay that was measured to be equal for both reflected Inside the gap the evanescent wave has an imaginary wave vector in the direction AB and hence one cannot assign it a path as if it were some point particle moving in a straight 6 line. Within the gap the evanescent wave exists as an exponential standing wave that fills the entire gap (see Fig. 2 ). A theoretical calculation of the group delay g τ based on Maxwell's classical electrodynamics yields two terms [9, 10] :
The first term is related to a derivative of the transmission (or reflection) phase shift with respect to angular frequency. According to theory, the group delay is the same for both To put everything into perspective, one must look at the relative sizes of things.
Here we list the important quantities involved: .
2) Wavelength = 3.28 cm.
3) Group delay =100 ps. Spatial extent of delay=3 cm. The first thing to note is that the spatial extent of the pulse, 4.8 m, is two orders of magnitude greater than the width of the gap (4 cm). Figure 3 illustrates the relative dimensions of pulse and gap. The pulse is so long that it cannot be localized within the gap. One cannot say that at 0 t = the pulse is definitely at A and not at B and that at g t τ = it has crossed to B and is no longer at A. In fact this is a quasi-static interaction [13] : the pulse is so long that at every instant the system is pretty much in steady state.
The barrier is a lumped element with respect to the envelope and acts just like a capacitor that can store energy. For such a lumped system the concept of a "group velocity" for traversing the gap is meaningless while group delay remains a perfectly valid concept describing how long the capacitor stores energy before it decays away. 
Pulse length>>Gap length
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The second thing to note is that the delay of 100 ps is a small fraction of the 16,000 ps pulse width. This delay is not a traversal time of anything traveling from A to B across the gap d. It is simply the time it takes for energy stored in the gap, within the volume of cross section s d × , to escape through the reflection, transmission, and lateral shift channels [14] . This time is equal for both reflected and transmitted pulses as one would expect of stored energy leaking out of both sides of a symmetric cavity (see Fig.   4 ). This cavity lifetime is proportional to the stored energy. The stored energy in the evanescent wave is less than would be stored in a freely propagating wave occupying the same volume. That is why the delay is shorter than for the free wave. It should also be noted that the strength of the transmitted pulse is about four orders of magnitude lower than the incident pulse, which means that the tunneled intensity, even at its maximum is always less than the intensity of the free-traveling pulse.
According to the New Scientist, Nimtz and Stahlhofen also found that "the tunneling time, if any, did not change as they pulled the prisms further apart." This would be difficult to explain if the "tunneling time" were a transit time from A to B, for how would the pulse be so smart that it knows the distance has been increased and so it should speed up to cover the larger distance in the same time? On the other hand, this effect, known as the Hartman effect [15] , is easy to explain if the delay is the lifetime of stored energy [16, 17] Then, no matter how long we make the train, the number of passengers on board will never exceed 2N. Since the delay is proportional to the number of passengers on the train, the delay will also saturate with the length of the train.
The Train Analogy to the Hartman Effect
No matter how long we make the train the maximum number of people it can carry is 2N. The delay time is the time it takes for the people in the train to exit. It is proportional to the total number of passengers on the train. If the number of passengers becomes independent of the train length the the delay time also becomes independent of the length of the train! N … Suppose that each car carries half the number in the previous car. According to that argument, the barrier transmits the front end of the pulse and chops off the back end, resulting in a forward shift of the pulse's peak and a shortening of the pulse. Unfortunately this argument is supported neither by the experimental observations [19, 20] nor by simulations [21] . In all cases the transmitted pulse is the same length and the same shape as the incident pulse, albeit much attenuated in intensity. The reshaping argument simply does not apply to tunneling pulses and needs to be laid to rest.
We conclude by summarizing our main points:
1) The experiment of Nimtz and Stahlhofen is a purely classical one accurately described by Maxwell's equations. It is not a quantum mechanical experiment.
2) Because it is described by the fully relativistic Maxwell's equations, the results do not violate special relativity. Rather, they affirm the special theory of relativity. 5) The saturation of delay with gap length (Hartman effect) is due to the saturation of stored energy.
6) You do not need virtual particles to understand these effects.
